ABSTRACT -The relation between temperament with performance and meat quality was determined in 79 Charolais × Nellore steers kept in feedlot. Temperament was evaluated according to exit velocity, scale composite score and flight distance four times in the finishing phase, along with body weight, intake and feed conversion measures. Cattle were classified as calm, intermediate and excited according to exit velocity measures at the beginning of the trial. Excited cattle presented larger values for composite score and flight distance. Irrespective of genotype, excited cattle presented lower average daily gain, dry matter intake and worse feed conversion. Temperament categories did not affect most of beef quality traits, except for calm Bos indicus steers, which presented greater pH measured 1 hour post mortem compared with more reactive steers.
Introduction
Temperament can be defined as the animal reaction to the human contact, and is generally attributed to fear (Fordyce et al., 1982) . It is an important characteristic for beef cattle production systems, with practical and economical consequences (Grandin, 1980) . Animals with poor temperament may become excited and excessively stressed, and might be more likely to injure themselves during routine handling (Grandin & Deesing, 1998) .
In intensive production systems, the evaluation of beef cattle temperament is important because of the frequent handling imposed to the animals as weighing, sanitary control and reproduction, besides considerable restrictions of movement and execution of activities of their behavioral range (Grandin, 1993) .
Greater weight gains (Voisinet et al., 1997a; Müller & von Keyserlingk, 2006; Barbosa-Silveira et al., 2008a) have been observed for calmer animals, probably due to greater feed intake (Brown et al., 2004) or better feed efficiency (Petherick et al., 2002) . Highly agitated or flighty animals yield tougher meat (Voisinet et al., 1997b; King et al., 2006; Kadel et al., 2006) and present higher losses of meat due to bruising (Fordyce et al., 1988b) . However, Kabuga & Appiah (1992) and Barbosa-Silveira et al. (2008a) did not verify differences for weight gain between genetic groups of Bos taurus and Bos indicus crossbred steers. These authors suggested that management ease was more influenced by raising conditions and previous management experience than by genetic basis. However, reports on phenotypic relations between temperament and growth have been inconsistent, with some showing no significant correlation. Other reports have showed low phenotypic correlations between temperament and meat quality traits, except for shear force (Reverter et al., 2003; Kadel et al., 2006; Behrends et al., 2009; Muchenje et al., 2009) .
Under Brazilian conditions, steer finishing is usually carried out on pastures. However, factors such as farm size, availability of agricultural byproducts and climatic limitations make feedlot finishing possible. Another characteristic is the predominant use of Nellore breed (Bos indicus) and the crossbreeding with European breeds aiming to increase the performance and meat quality.
This study evaluated the temperament of steers in a feedlot within two genotype groups predominantly Nellore and predominantly Charolais and the relations with growth performance and meat quality traits.
Material and Methods
Seventy-nine steers averaging 19 months, taken at random from the herd of Universidade Federal de Santa Maria, were used to evaluate temperament and meat quality. Steers were raised on natural range, in an extensive grazing system, with sparse contact with humans. Eight Charolais (C) × Nellore (N) genetic groups were represented: C (1.00 C); 0.75 C (3/4C × 1/4N); 0.69 C (11/16C × 5/16N); 0.63C (5/8C × 3/8N); 0.38 C (3/8C × 5/8N); 0.31 C (5/16 × C 11/16N); 0.25 C (1/4C × 3/4N) and N (0 C).
Steers were allocated to feedlot pens with 40 m 2 , in groups of 3-4 animals, with three replications for each genotype. Intensive finishing period lasted 97 days; the first 14 days for adaptation. The diet was calculated to allow an average daily gain (ADG) of 1.15 kg (NRC, 1996) , containing 123 g/kg of crude protein (CP), 12.6 MJ of digestible energy/kg dry matter and 583 g/kg of neutral detergent fiber (NDF). The energy content of the diet was estimated by equations proposed by the National Research Council (2001) . Corn silage contributed with 520 g/kg of total dry matter. Concentrate was composed of 940 g/kg wheat meal, 15 g/kg urea, 36 g/kg lime, 9 g/kg salt and monensine. The diet was offered twice daily to allow 10% of leftovers. Each morning, prior to feeding, residues from the previous day were removed and weighed for adjustment of food offer and for calculations of feed intake and conversion.
Animals were weighed after fast of 14 hours at the beginning and end of the experimental period, and every 21 days in between. Temperament was evaluated through the assessment of a composite score (Piovesan, 1998) , flight time (Burrow & Dillon, 1997) , flight distance (Boivin et al., 1992) and facial whorl position (Grandin et al., 1995) . The composite score was performed during individual weighing of animals, 10 seconds after entering in the scale box. This score was based on the assessment of the following behaviors: number of movements in scale, audibility of respiration, presence/absence of kicks. This procedure was performed four times (on days 14, 34, 55 and 76 of the experimental period). Those evaluations will be referred as composite score 1, composite score 2, composite score 3, and composite score 4. Scores were assigned as follows: 1= calm, no movement, no audible respiration; 2 = restless, shifting; 3 = squirming, occasional shaking of the scale, occasional audible respiration; 4 = continuous vigorous movement and shaking of the scale, audible respiration; 5 = continuous vigorous movement and shaking of the scale, plus rearing, twisting or violently struggling, audible respiration. In the flight time test, the time to break two infrared beams set 2 m apart, immediately after leaving the crush, was measured with a manual chronometer (model Kenko, precision 1/100 s). Flight time was performed four times, on days 14, 34, 55 and 76 during the experimental period. After, those values were transformed into exit velocity by dividing the distance traveled (2 m) by the flight time values for each steer on each evaluation. In the text, these exit velocities evaluations will be referred as exit velocity 1, exit velocity 2, exit velocity 3, and exit velocity 4. The flight distance test was done in a yard, whose floor was demarcated in 1 × 1 m squares to allow visual determination of the distance at which the animal stepped away as the human approached. Flight distance was performed three times, on days 34, 55 and 76 of the experimental period. In the text, these evaluations will be referred as flight distance 2, flight distance 3, and flight distance 4. Facial whorl position was evaluated by observation of its localization in the animal face, relative to the median eye line. Whorls located below, at, above or well above the eye line, received position values of 1, 2, 3 and 4, respectively.
Animals were transported to the slaughterhouse in three shipments, blocked by genotype, approximately 30 km of distance. Steers were unloaded and immediately taken to slaughter. The animals were stunned with captive bolt pistol and immediately bled. During bleeding, 10-mL blood samples were collected and frozen prior to shipment for determination of plasma cortisol, by radioimmunoassay procedure. For muscle pH determination, 5-g samples were collected from the sterno mandibularis at 1, 3, 7, 12 and 24 h post mortem. Those determinations of pH will be referred in the text as pH 1 or 3 or 12 or 24 h post mortem. These samples were immediately immersed in a buffer solution of sodium iodoacetate (5 mM/KCL), to inhibit post mortem glycolisis (Bendall 1973) . Samples were then homogenized for 30 seconds in an Ultraturrax homogenizer Brazil) . The temperature of the samples was stabilized at 20 °C, before pH was measured with pH meter Analion PM 602. For color evaluation, 100 g samples were cut from the longissimus dorsi, between the 12th and 13th ribs, 24 h post mortem, and frozen immediately. For colorimeter readings, samples surface were exposed to air for 30 minutes, for oxygenation of myoglobin (Abularach et al., 1998) . Measures were taken at three different sites, on the surface, and the mean was determined. Values of luminosity (L*), redness (a*), and yellowness (b*) were estimated by the CIELab system (Houben et al., 2000) . Evaluation of water retention capacity (WRC) was done by the press method as modified by Sierra (1973) . Samples of 5 g were collected from the longissimus dorsi, 24 h post slaughter. These were finely minced and placed between two filter papers of 12.5 cm diameter, disposed on Petri plates, and pressed by a weight of 2.25 kg for 5 minutes. Finally, samples were weighed again and the difference between the two weights was assumed to be the quantity of water not retained by the meat.
Data were analyzed with the statistical program SAS (Statistical Analysis System, version 6). The eight genotype groups were re-grouped into two groups: predominantly Bos indicus (0.38 C; 0.31 C; 0.25 C; 0 C) and predominantly Bos taurus (1.00 C; 0.75 C; 0.69 C; 63 C). Flight time was transformed into exit velocity values. Temperament (EV1) was used to classify individual animals as calm, intermediate or excited. In each genotype group (n = 2) steers with temperament below the mean value minus half of the standard deviation were classified as calm, those with temperament above the mean value plus half of the standard deviation were classified as reactive and those presenting temperament values in between were classed as intermediate.
Weight gain, meat quality trait data were compared across these temperament categories using PROC GLM procedure of SAS. It was expected that the genotype groups might differ with regard to live weight muscle tenderness gain and other meat quality traits, so the model tested the main effects of temperament category and genotype group as well their interaction. However, genotype groups were not included in the model to draw conclusions regarding genotype groups about productive traits, but rather to determine if temperament effects were consistent across genotypes. Correlation coefficients were generated to examine the relations between temperament traits, meat quality traits and body weight gain using PROC CORR procedures of SAS, Spearman coefficients for categorical data and Pearson for continuous data. For all analyses, least square means were generated for all significant interactions and main effects not involved in higher-order interactions. When appropriate, these means were separated using the DIFF option. A pre-determined probability of type I error of 0.05 was used for judgment of statistical significance. Analysis of temperament effect on behavioral scores was done by non-parametric analysis of frequencies (chi-square test). Regression equations were generated to examine the relations between temperament attributes, meat quality traits and intake, ADG and feed conversion, using PROC REG option stepwise selection of independent variables procedure of SAS, for the whole data set (n = 79) and for each genotype group (predominantly Bos taurus group n = 33 and Bos indicus group n = 46). All procedures and measurements were in compliance with the Research Committee of the Universidade Federal de Santa Maria, RS.
Results
The distribution of animals classified as calm, intermediate and excited was significantly different between genotypes groups (P<0.0335). Among predominantly Bos taurus steers, 17 (51.5%), 8 (24.2%) and 8 (24.2%) were classified, respectively as calm, intermediate and excited (Table 1) . However, among predominantly Bos indicus steers, 11 (23.9%), 14 (30.4%) and 21 (45.7%) were classified as calm, intermediate and excited.
The two genotype groups were not included to compare specific breed types, but rather to compare the relationship between temperament and meat quality or animal performance. Differences between temperament categories for most of temperament data were expected to be found.
Excited animals showed higher frequencies of score 2 or 3 than calm animals. Predominantly Bos indicus steers showed higher frequencies of scores 2 and 3 than predominantly Bos taurus steers. Correlations between the four repetitions of composite score were positive and significant (composite scores 1 and 2: r = 0.41, n = 79, P<0.0001; composite scores 1 and 3: r = 0.29, n = 79, P<0.05; composite scores 1 and 4: r = 0.38, n = 79, P<0.001; composite scores 2 and 3: r = 0.24, n = 79, P<0.05; composite scores 2 and 4: r = 0.38, n = 79, P<0.001; composite scores 3 and 4:r = 0.29, n = 79, P<0.001).
Composite score 1 was significantly correlated to DMI (r = -0.38, n = 79, P<0.0006), feed conversion (r = 0.24. n = 79, P<0.05), ADG (-0.47, n = 79, P<0.0001) and to pH 7 h post mortem (r = 0.22, n = 79, P<0.05).
However, when these relations were analyzed within each genotype group, it could be noticed that these relations were not consistent among genotypes. Among predominantly Bos indicus steers, composite score 1 was related to DMI (r = -0.41, n = 46, P<0.01) and tended to be related to pH 7 h post mortem (r = 0.26, n = 46, P<0.10). Composite score 2 was related to pH 24 h post mortem (r = -0.29, n = 46, P<0.05). Composite score 4 was related to DMI (r = -0.29, n = 46, P = 0.05), to ADG (r = 0.32, n = 46, P<0.05), to yellowness (r = 0.34, n = 46, P<0.05). On the other hand, among predominantly Bos taurus steers, composite score 1 was only related to pH 12 h post mortem (r = 0.44, n = 33, P<0.05). Composites scores 2 and 3 were not related to any studied variables.
Mean exit velocity values did not significantly change over the evaluation times (P>0.05); it wasconsistent across time: 1.68, 1.65 and 1.71 for evaluations 2, 3 and 4. Calm, intermediate and excited animals showed significantly different, but increasing values for exit velocity (Table 2) . This was expected, since temperament categories were created according to exit velocity measured at the first evaluation. Predominantly Bos indicus steers showed higher values for exit velocity measured at evaluations 3 and 4 than for predominantly Bos taurus steers.
Correlations between the four repetitions of exit velocity were highly significant (exit velocity 1 and 2:r = 0.72, n = 79, P<0.0001; exit velocity 1 and 3: r = 0.69, n = 79, P<0.0001; exit velocity 1 and 4: r = 0.76, n = 79, P<0.0001; exit velocity 2 and 3: r = 0.52, n = 79, P<0.0001; exit velocity 2 and 4: r = 0.63, n = 79, P<0.0001; exit velocity 3 and 4: r = 0.71, n = 79, P<0.0001). Exit velocity 1 was significantly correlated to DMI (r = -0.30, n = 79, P<0.01), feed conversion (r = 0.38, n = 79, P<0.01) and ADG (r = -0.54, n = 79, P<0.0001). Exit velocities measured at evaluations 3 and 4 showed similar correlation coefficients to exit velocity 1, while exit velocity 2 was related only to ADG (r = -0.31, n = 79, P<0.05). Exit velocity 3 was significantly related to luminosity (r = -0.25, n = 79, P<0.05).
Among predominantly Bos indicus steers, exit velocity 1 was related to DMI (r = -0.38, n = 46, P<0.01), to ADG (r = -0.38, n = 46, P<0.01) and to pH 1 h post mortem (r = -0.43, n = 46, P<0.01). Exit velocity 3 followed the same trends of exit velocity 1. On the other hand, among predominantly Bos taurus steers, exit velocity 1 was not related to DMI, but was related to feed conversion (r = 0.44, n = 33, P<0.05) and to ADG (r = -0.49, n = 33, P<0.01).
Calm Correlations between the three repetitions of flight distance were highly significant (flight distances 2 and 3: r = 0.65, n = 79, P<0.0001; flight distances 2 and 4: r = 0.67, n = 79, P<0.0001; flight distances 3 and 4: r = 0.63, n = 79, P<0.0001. Flight distance 2 was significantly correlated to DMI (r = -0.32, n = 79, P<0.01), feed conversion (r = 0.28, n = 79, P<0.05), ADG (r = -0.46, n = 79, P<0.0001), WarnerBratzler shear value (r = 0.23, n = 79, P<0.05) and luminosity (r = -0.26, n = 79, P<0.05). Flight distances 3 and 4 showed correlation coefficients to similar flight distance 2 for DMI, feed conversion, ADG and luminosity. Among predominantly Bos indicus steers flight distance 3 was negatively related to luminosity (r = -0.33, n = 46, P<0.05), while flight distances 2 and 4 were not related to productive or beef quality traits. Among predominantly Bos taurus steers, flight distance 2 was not related to DMI or feed conversion, but it was negatively related to ADG (r = -0.42, n = 33, P<0.05), to luminosity (r = -0.40, n = 33, P<0.05) and positively related to pH 7 h post mortem (r = 0.40, n = 33, P<0.025). Flight distance 3 was positively related to pH 7 h post mortem. Flight distance 4 was negatively related to DMI (r = -0.36, n = 33, P<0.05), luminosity (r = -0.42, n = 33, P<0.05) and to 24 h post mortem pH (r = 0.35, n = 33, P<0.05).
Most of predominantly Bos indicus steers (80%) presented facial whorl well above the eye level compared with 21.2% of predominantly Bos taurus steers. Within genotype groups, the frequencies of facial whorl position did not change with temperament categories. Among predominantly Bos indicus steers, facial whorl position was negatively related to DMI (r = -0.36, n = 46, P<0.05) and positively related to composite score 1 (r = 0.25, n = 46, P<0.10). Among predominantly Bos taurus steers, facial whorl position was positively related to DMI (r = 0.53, n = 33, P<0.01) and feed conversion (r = 0.56, n = 33, P<0001) but negatively related to ADG (r = -0.40, n = 33, P<0.05).
The average daily gain across all animals over the trial period of 97 days was 1.02 ± -0.17 kg/day. Calm steers had faster gain than intermediate and excited steers (1.16 × 1.02 and 0.93 kg/d, P<0.0363). Predominantly Bos taurus steers showed higher weight gains than predominantly Bos indicus steers (1.11 × 0.96 kg/day, P<0.001) (Table 3) . Average daily gain was almost entirely determined by intake and feed conversion and negatively affected by exit velocity 1 (Table 4) .
The overall DMI mean was 9.0 ± 1.01 kg DM/day or 24.1g/kg. Calm steers consumed more feed than excited animals (9.40 × 8.67 kg/day, P<0.05) ( Table 3) .
Overall feed conversion was 9.08 + 1.52 kg DMI/kg weight gain. Calm animals presented better feed conversion than intermediate or excited animals. Predominantly Bos taurus steers showed better feed conversion than predominantly Bos indicus steers (Table 3) .
A significant interaction between genotype and temperament category was detected (P<0.01) for pH 1 h post mortem (Table 3) . For predominantly Bos indicus steers, calm animals presented higher pH values 1 h post mortem than those classified as intermediate or excited: 6.51, 6.30 and 6.30, respectively (P<0.01). In this group, pH values 1 h post mortem were negatively related with exit velocity (exit velocity 1, r = -0.43, n = 46, P<0.01). However, neither significant differences nor significant correlations with behavioral attributes were detected among predominantly Bos taurus steers. Calm predominantly Bos indicus steers presented higher pH 1 h post mortem than calm predominantly Bos taurus steers (6.51 × 6.33, P<0.05). For pH measured at 3, 7, 12 and 24 hours post mortem, no significant effects for temperament categories, genotype or their interaction were detected (Table 3) However, pH values 24 h post mortem increased with flight distance 4 values just for predominantly Bos indicus steers (Table 4) . There were no significant effects of temperament categories or genotype and their interaction for muscle color, except for luminosity (P<0.0135) (Table 3) . Predominantly Bos indicus steers showed larger values for luminosity (41.33 × 39.98) than predominantly Bos taurus steers, indicating that they produced darker meat. Luminosity values decreased with flight distance 3 and flight distance 4 for predominantly Bos indicus and Bos taurus steers, respectively. Redness values increased with exit velocity 4 and feed conversion for predominantly Bos indicus steers, while it decreased with DMI for predominantly Bos taurus steers (Table 4) .
There were no significant effects of temperament categories or genotype and their interaction for water retention capacity (Table 3) . In this study, the average value of water retention capactity was 83.68% ± 3.21 and the average value of water loss was 16%, which are considered normal for bovine muscles.
The level of plasmatic cortisol did not show significant difference between genetic groups or temperament categories (Table 3 ). The overall mean was 55.63 ng/mL±19.31, with minimum value of 16.17 ng/mL and maximum of 98.82 ng/mL. Plasmatic cortisol values increased with flight distance 3 for predominantly Bos taurus steers, while it decreased with exit velocity 4 for predominantly Bos indicus steers (Table 4) .
Discussion
The relationships between temperament categories created according to exit velocity 1 values and other behavioral attributes as composite score and flight distance indicate that they apparently measured the same personality trait. Regardless of the genotype group, excited steers were more agitated and flighty than those classified as calm, showing greater values for flight distance and composite score. The fear-eliciting nature of an event is due to the general characteristics of the event, e.g., novelty and physical characteristics of its presentation, such as movement, ADG -average daily gain; EV -exit velocity; DMI -dry matter intake; FC -feed conversion; FD -flight distance; NS -non-significant. 1 Only significant regression equations were retained (P<0.10 and R 2 >0.15). 2 When only behavioral attributes were considered. Table 4 -Regression equations between performance, meat quality trait and behavioral attributes 1 intensity, duration and proximity or specific stimuli, such as height and darkness or in relation to evolutionary history as innate fears. Additionally, an event can elicit fear by being associated to previous experience. However, behavior patterns related to fear might vary greatly depending on the characteristics of the threat. They can be contradictory, since both active and passive strategies are observed (Forkman et al., 2007) . The fear tests used in the present study are related to human presence and social isolation from herd mates. Moderate to high correlations found between behavioral attributes show a common psychological base (Morris et al., 1994; King et al., 2006) . Some others studies have revealed distinct reactions between genotypes, reporting for Bos indicus breeds or crossbreds greater agitation compared with Bos taurus (Grandin & Deesing, 1998; Barbosa-Silveira et al., 2006; Barbosa-Silveira et al., 2008a, b) . However, Kabuga & Appiah (1992) did not verify differences of handling ease between Bos taurus and Bos indicus crossbred steers, suggesting that it was more influenced by raising conditions and previous management.
Exit velocity and flight distance values remained relatively consistent and highly repeatable during the whole assay: 0.62 and 0.67, respectively, indicating little habituation of steers to handling management. Consistency of exit velocity values has been reported by Grandin (1993) , Barbosa-Silveira et al. (2008a) for Aberdeen Angus and Aberdeen Angus × Nellore crossbreds. However, Müller & Keyserlingk (2006) evaluated exit velocity four times at 4-week intervals and observed an increase of exit velocity values at the fourth evaluation. Petherick et al. (2002) observed that exit velocity increased until day 70 and decreased by day 101 and credited it to the repeated handling of the animals. King et al. (2006) reported diminished values for exit velocity after the first evaluation due to habituation of the animals. Those discrepancies revealed that management and previous experience might influence repeatability.
Although facial whorl position has been related to temperament, with position above the top of the eye level related to poor temperament (Lanier et al., 2001) , in the present study it was mostly affected by breed than by temperament categories within genotype groups.
Across genotypes groups, more reactive steers presented lower ADG. Moderate negative correlations between behavioral attributes (composite scores, exit velocity and flight distance) with ADG are in agreement with the results reported by Voisinet et al. (1997a ), Fell et al. (1999 , Petherick et al. (2002) , Brown et al. (2004) , Barbosa-Silveira et al. (2006) . Müller & Keyserlingk (2006) reported negative but quadratic relation between ADG and exit velocity.
In the present study, irrespective of genotype group, more reactive animals presented lower intake and worse feed conversion, although regression equations within genotype groups revealed for predominantly Bos indicus steers, that feed conversion was not related to behavioral attributes while intake was negatively related to exit velocity and flight distance. Among predominantly Bos taurus steers, feed conversion was positively related to exit velocity, but no relation was detected between exit velocity and DMI. Good or calm temperament was related by several authors to greaterintake (Kilgour & Walker, 2000; Brown et al., 2004) or to better feed conversion (Petherick et al., 2002) , although they did not reported differences between genotypes groups.
Temperament categories did not consistently affect meat quality traits, except for pH 1 h post mortem of predominantly Bos indicus steers. Calmer Bos indicus steers presented higher pH values 1 h post mortem than those classified as intermediate or excited, and also higher values than predominantly Bos taurus steers. These result, in addition to the negative correlations between behavioral attributes (exit velocity and flight distance) and luminosity, are consistent with the results showed by King et al. (2006) and Barbosa-Silveira et al. (2006) . More agitated cattle may deplete their glycogen reserves quicker, yielding higher lactate concentration in the muscles very soon after stunning, which might lower pH values 1 h post mortem (Gregory, 1998; Lawrie, 2005) . Calm Bos indicus steers had pH values compatible to little stressed animals, close to 6.5 (Lawrie, 2005) . Intermediate and excited predominantly Bos indicus steers presented lower pH values 1 h post mortem, which might be related to stress or partially related to muscle fiber type, as double-muscled Charolais cattle have a higher proportion of α-white fibers that are prone to developing higher blood lactate levels during exercise (Gregory, 1998) .
However, the lack of relation between temperament and meat quality traits is in contrast with the results presented by Voisinet et al. (1997b) , who reported increased likelihood of excited cattle to present dark cutting meat; or with Fordyce et al. (1988a) and King et al. (2006) , who reported increased peak shear force values for steers with high exit velocity or classified as excited. Also, King et al. (2006) found that plasmatic cortisol differed according to temperament categories, and it was positively related to Warner-Bratzler shear values. On the other hand, Petherick et al. (2002) did not report relation between feeding quality and cattle temperament. Fordyce et al. (1988b) did not report relation between temperament and beef quality, mainly ultimate pH, sarcomere length, Warner-Bratzler shear and cooking loss, except for bruising score of the carcass, which increased in cattle with poor temperament.
In the present study, temperament was measured from the first weighing after entering the feedlot, which might have influenced the strength of correlations. According to Behrends et al. (2009) , temperament measurements made at weaning were more correlated to ADG, rib eye area, USDA yield grade and Warner-Bratzler shear than measurements made during finishing period.
In the present study, according to the regression equations generated, predominantly Bos taurus steers had larger Warner-Bratzler shear, pH 24 h post mortem and lower luminosity with increasing values for flight distance, which indicate the tendency of more agitated Bos taurus steers to present worse beef quality. However, this was not observed for Bos indicus steers.
Conclusions
Temperament categories according to exit velocity are effective in discriminate animals and differences remain quite constant. Calm steers show better performance compared with excited animals, but in general, they do not present better beef quality. Relationships between behavioral attributes and beef quality are not consistent for genotype groups, despite the same raising and finishing conditions.
